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I. Summary.

*

The aim of our work is to investigate the role of the hypotha;
lamus'and the proocess of trénsmieéion, from the hypothalémus to
the hypophysis, of the impulses which regulatse the secretion And
release of gonadotrOplns by adenohypophysis in sheep, In pre-
vious emr experiments on this problem we investigated the role
'of the pituitary stalk in the process of impuls?transmission
using the method of the stalk section, in these experiménts
we were able to evidence in sheep after stalk seotion the di-
sappearence of ovulation as well as the atrophic ohanges in
adenohyﬁoPhysis and in sexual ;rgansL We showed also that the
development of the mammary gland for lactation as well as the
secretion of milk were strictly bound with the integrity of the
| hypothalamo—hypdphyseal junction, Thus on the basis of these
results we were able to conclude that the hypothalamus and the
hypothalamo-hypophyseal junction in sheep plays a fundamental
and controlling role in the secretion and release of gonadotro-
pic hormones (FSH, IH, ITH). | | |

@ Starting from-the thesis that this controlling role is excrted
by neurosecretory materials elaborated in ocentral nervbﬁs sys-
tem (CES) and transmitted on the vascular way of the pituitary
stalk, we have undertaken in 1963 the search for these neuro-—
secretory substances responsible for the release of gonadotro-
pic hormones by adenohypophysis. For these pufposes we pfepa—
red extracts from various parts of the hypothalamus and other
parts of CNS on the chemical way and we tested their aotivity
"by biological methods; Namely, we injeoted these extracts imme-
diat;iy into the hypophyses in rabbits and sheep (the method

in vitro) or we added extraocts to the incubated siioes-of adeno—3
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hypophyses and after incubation we titreted the content of gona-
dotropic hormones in incubated medium (the method in vitro).

By using the method of injeotions of extracts immedsately into
the adenohypophysis in rabbits we induced ovulation in these

animals.

By the method in vitro we were able also to show the stimula-
tion of release of gonadotropins by the slices of adenchypophy-

sis.

Thus, our experiments seem to show the presence in éeural tis-
sue of median eminence of some substance(s) being able to pro-
mote the release of gonadotrdpio hormones by adenohypophysis. |
These results raised the question as to whether this substance,
obtained by extraction from nervous tissue, releases FSH and

IH together or IH only. The experiments concerning this ques-

tion are currently being performed.

. In 19%3 we continued also our work on vascularization of the
pituitary gland. For in the physiology of this gland and espe-
0ially in investigating the process of impuls transmission from
the hypothalemus to the hypophysis an understanding of the struc-

| ture and architecture of the vascular system of the hypophysis
is indispensable. As important achievement of these investiga-
tions and worthwile to note there was a finding of hypothala-
mopetal flow of venous blood from adenchypophysis. This con-
cept of hypothalamopetal flow of venous blood from adenohypo-
physis, gives rise to the idea of the feed-back regulation pos-
sibly existing between CNS and adenchypophysis. And this idea
has not been yef a subjeoct of any investigations.

é‘a.ﬁs\ e wey Wag R g e 8
REATREE-EA IR
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iioreover in 193 the technical preparatory work to investiga-
tions on the function of the hypothalamus in sheep was being
performed. TFor these purposes we prepared hiétologioal slices
of the hypothalamo-hypophyseal area of the brain of sheep to
design the stereotaxieal map of this area. By means of coordi-
nates of ‘stereotaxiocal map we will be able to place lesions at
rarticuler areas in hypothalamus and on this way to localize

the function of these areas.

IIl. Detailed report.
Introduection.

As presented in our first and second annual report, the main
alm of our work was to investigate the role of the hypothalamue
and the process of transmission, from the hypothalamus to the
hypophyeis, of the impulses which regzulate the secretion and
release of pituitary gonadotropins, and, especially, of TSE
and LTH in sheep. Starting from the generally accepted thesis
that the nervous regulation of adenohypophysis is excrted by
neurosecretory materials transmitted from the median eminence
to this gland on the vascular way of the pituitary stalk, we
investigated first the role of the pituitary stalk in the pro-
cess of this transmission using the method of stalk section.

By this method we were able to evidence that the ewes after
pifuitary stalk section showed no sexual oycles, ovulation had
disappeared and the autopsy of these animals revealed atrophy
of ovaries and uteruses. Histological examinations of these
pifuitaries, stained with heamatoxylin - eosin, and according

to PAS method, showed in all animals with the stalk seotion

an atrophy of the glandular tissue and a hyperplasia of conneo-
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tive tissue. The dimensions of cell cytopiasm'and-nuclei were
reduced, delta cells showed no granulation {i;e. were PAS nega-
tive). ’

Thus on the basis of the abdve oited findings we were able to
conclude that the disappearance of ovulation as well as the
changes: in pituitaries and iﬁ gexual orgagé were oaused by the

lack of impulses from the hypothalamus to the adénohyPOphysis
o following the transection of the pituitary stalk. l

Horeover we investdgated also the role of the hypothalamo-hypo-
physeal juﬁotion on the process:of lactation, And.ﬁe were abie
to show that the development of the ﬁammary,glaﬂd'for 1actétion
as well as the secretion of pilk were\gtridtly bound with ihe
integrity of the hypothalamo-hypophyseal jundtion. Uhen this
junction was damaged, the mammogenic and'lactogenic function

of the pituitary gland was abolished. After these facts had
been stated the following experiments were cogtinued-gnd under-

@ taken in the third year of our inveétiga’cions:

‘ 1. Experiments searohing for the substance(s) in the hypothala-
- mus responsible for the release of pituitary hormones (IH

and FSH).

2. Histological investigations‘upon the vascularization of the
| ' pituitary gland in sheep. |

5. Teohnical preparatory work td investigations on the fumction
of hypothalamus by the method of lesions.

(ONFIDENTLY
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Progress Report.

Experiments ses rohing £f£or the
substence(s) in the h,y pothalamus
responsible for the release o f

pituitary gornadotropines,

Teo inveatigate this problem we prepared extracts from various

parts of the hypothalemus gnd from the cortex, we infused them
immediately into the adenohypophysis of rabbits and sheep and

observed the resction of the animals after these infusions.

These extracts were tested 2lso by the method in vitro; nanely,
they were added to the incubated slices of ademohypophyses and
then the released gonadotropins in incubated medium were titra-
ted. The extracts from nerve tissue were prepared in the fol-

lowing way: The whole brains were removed and deep-frozen 1n-

' mediately after the slaughter of the animsls. Then all the

jsolated medisn eminences were put together and all the anterior
parts of the hypothalamuses were alsc put togethar. Isolated |
tiseues were smtracted with 0,1 N HCl. This orude extrast was
lyophilized, stored in the refrigerator, and immediately before
testing it was dissolved in saline. Extraots of cerebral oortex
(from the fréntal lobe) were prepared in a similar way and
used for eontrol infusions. The lyophiligzed erude extraots were
&issolveé irmediately before tests in various conceatrations

in physiologieoal saline and slowly infused into the adenohypo-
physis of rebbits and sheep through chronically implanted can-
nulse. In xabbits the dose level amounted 25 «1 and sontai-
ned as low as 0.175 mg equivalent (eenoentrgtign, I) and as

y et LT A
(IE1 M I A
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high as 1.4 mg equivalent (concemtration II) of lyophilized
tissue per one animal. Ovaries in rabbits were examined by

- laparatomy after 48 hrs and on the 532 day after infusion.

The results of these infusions were as follows:

Table - 4.
Part of the brain No. of Changes in ovarieS‘after infusion
and concentr., of rabbits
“e extract used for Ho of rabbits No of rabbits Uo of gorpora
test with bloody . with éorpora lutea peéer one
spots in ova-~ lutea, 5 days - animal

r es 48 hrs after infusion
after infusion

‘ median
rabbit

median
sheep,

median
‘rabbit

‘ median

emin,
cono.

enin.
conc.

emin,
conc.

emin.

1. 5 0 0 -
I. 8 o - o . -

II. 9 8 6 ‘ 8

~ sheep conc. II. 3 5 2 7

hypgathalamus
ra¥Wit, conc.

iI. 5 . 2 0 ' -

cerebral cortex

rabbit

Pitoein /o
0,4 I.0U.
Davis/.

conc.

iI. 6 1. | 1 9

tocin/ ,
Parke > 0 B 4 0 -

Pitressin /vaso-
pressir/
2,0 I.U. /Parke

Davis/

acetyl choline Q;/y 3 0 o -

In sheep, we have to date been able to carry out only a few
experiments with injections of extracts. Ve injected these

extracts into two sheep during the sexual oycles, in one on

AF
\\r)k [l

(ﬂr"""-‘ S s
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~ the I@gh'and into the second on the 12%2 &ay of %he cycle.’

The dose level amaunted 2@0,4,1 and contained as mueh as 14 mg

C . of ly@phllized median emlnence of sheep. The effect of the

>_'An'underqtand1ng of the structmre'and aréhitééture~of ihe vas-

'1n3e9tlons in sheep was tested by vagznal smears and hy %he
| ruﬁnlng ‘of the ewe w1th the ram. To da%e we recemved posative
.reactlen i.e. ovulatlon in’ one. aheep only, nawely 1n the sheep

.Which was xnjeeted on the 12- day of 1ts sexual sycle.

rization 0f the pitui tary gland
in s h eep. .. R ERR

cular system of the hypophysis is inalsyensable in investxgan

tlﬂg ths @hyelelogy of this glené and especiallg im investiga-'e
tzng the @rocess of 1Kpuls transmiesion from hypothalamus to

i the adenﬁhypcphysms.r Th;s basal problem of blood ciraula%mon

in hyPOphysis and especially vageular relatnong hetween hypo—

thalamus and hypaphyels in sheep is known rather vexy little,

_ thesefore we uadertook this‘ SR

vTo this aim the arterzes amﬁ the veins of the heads of sheep

we?e ander pressure 1n3ected with 1nd1an ink or prassmaa hlue,

then after their flxa&ion in formalin, the hypothalame-hypo-

physeal areas of the braln were embedded in celluloidin and

seetzoned in sllces fifty mlcron thick. All slices were exa-

nlned 1n the stereescopxc mzerosccpe and on the basis of these

examinatzons the vascularlzation of the pltultary gland and

'the blood circulatien~relatlon between hypothalamus and. hypo~v

(OMIDEM%A!
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rﬁﬁjsis[wéié_reconsfrucfed; The pictures Nr 3 and 4 represent
_theée?reconéfruétions. ’kecor&ing to these pictnreé.the ante- -
1r10r and posterior 1obcs receive separate arterlal supplles.
Namely, the amterlor lobe (adenohypoPhysis) is supplied by the
'arterles runnlng from olrculus of Wlllls and appraachzng to the
‘imedian amlnence. Branches of these arterles enclrole the me-
d;an aminence llke a rlng. Numernus small descending branches
. >f upr1ng from this. rlng ané Form the eaplllary bed of the stalk.
| '. h o ‘iCapillarles around the stalk were seen to empty into the dila-
" ted channels of the anterior lobe. ‘The effluent blood dreins
from adenohypopbysls thrcugh two venous systems.» mhe Pirst
 one»éra1ns the bloud dlrectly into the'venous s;nﬁs wnich sur-
i*roumds the- pztultary gland (1n pituxtary fossa) and the seccnd
~ one conveys the venous blood upward to the floor of infundibue
'lar recess, where the veins break up into a svstem of fine

f‘channels, a secondary distrlbutlng net.,

| | B Accardxng to the anatnmlcal sizes of “veins of these two Sys-
 ; ® i g_tems, we suppose that the majority ot the blcﬁd is drained

N - £ram»ihe‘adenohypophysls upwazrd hypothalamopetal ané smaller
part of 1ts is conveyea dlrectly into the perzhypophyseal |

sinus, -

. The poatefiof’part of the ﬁituitary gland is supplied by the
_ arterzes origlnatlng from the so called rete gituated in pi-

tu;ﬁpry fossa and formed by the internal carotid arteries.

”ConneotiOﬁs between thase twb arterial eystems of anterior
j»-and pOStPrIOT part of the hgpophysms, e21st in speciael anato-
- mical plaoes of %he gland, they are, however, ngt numexrous

(see p;cture ﬂr. 4)

" CONFIDENTIAL
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The effluent blood from posterior part of the hypothalamus is
drained also by two ways, namely by the immediate way into
perihypophyseal sinus, and by the veins running ugward hypo-
thalamopetal.

3, Technical preparatory work %o
investigations on the function
of hypothalamus by the method

o f lesions.

This work was carried out to prepare stereotaxical map of the
hypothalamo-hypophyseal area of the brain in sheep. This map
is indispensable for the method of lesions and other methods
applied in electrophysiological investigations of CNS. For
these purposes the hypotﬁalamonhyFOPhyseal areas of the brain
of sheep were embedded in celloidin and sectioned at fifty
micron thickness. Every fifth section was mounted. The sec-
tions of two brains wefe stained for cells and those of two
other brains were stained for fibers. On the basis of these
histological sections, coordinates for particular nuclei of
the hypothalamus will be drawn. This last cited work is cur-

rently being performed.

CONFIDENTIAL
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.i; f he p r o b 16 o %6 2 subd a’t'é n ces % r'a ns -
vmztting impuisas from hypnth&l&»
mua %m-hypﬁphysia.u '

'”he abiiity tc anﬁuﬁa bvulaﬁiaa in Mabbi%ﬁ by the infasimn
of extrac%a fram the %ypathalamns ﬁixectiy ﬁﬁt@ the aaenmhgpoa
"1phgsis aaa the ﬁifferenna in the action between the extracts
" from partieular parts of the hypoihalamus and the coriex seem
) ahpw the presenﬂe in median eminence of some %ransmz%tang
] N | «,suhstaﬁce béiﬁg able to pzmmote the release of gonaﬁotrppias
o 'be-the a&enohypaghysis¢ @his Fhenamen@ﬁ raiaea the questien
 as 4o whether, in induoed ovulation by infu;sim of the ex~
, traata, FsH and 8 are rpieasad togethcr, or 18 aﬁiy Our pre~
. 1iminaxy unaucaesaful attem@ta £0 induce ovulaﬁzen in aheep
 }wiﬁh these . ex%raﬂﬁs seem £o éhﬁw that the relaasing of FSH -
i does not eoeum, ax game tnme, hcwever, khe results of extraets
| teated in vﬁhrﬂ show that évan the FSH ie relea@ed by,sliaea
» . of giﬁuitamy gland._ The@e reaults 1 was able to &isﬁusa wﬁﬁh
‘- :24' the scientists mest a&vaaced 1n th&a field, mamely, with Dr G.
S Sawyerx} and Dr.8. Y. HeCa 33), durmng ny atay in the U.8. A&
.(ﬁatobex and Roveuber 1965).;¢

_ihe result c£ &iseuesians with the abave citeﬁ Seﬁentista‘was
T oa ucnslusian that to elucidata ﬁhas gxablém £arther experi~ '

o menta in this ares &re naédeé. o

) m,.@.Sawyer, nagar%mem sf Anaj my, sahml of Heamme,ﬂcm

(Californial, .

~ 3%) . 5.5 NoCamn, Dopartment of Physiology, School of Hedios
. ne, Sniversitg of F@nnsylvannia, Philadei hia. : ,

©CoNED E'WEAL
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2. Hyop o'p hyse é 1' & a src u.l.é.r izatio n .

The most 1mpertant p%ublem 4n the hypophyseal vascularzsatmoﬂ
is the relation in the blcod clrculatzon hetween hypoph331s and-
hypothalamus. Our findlﬂga of arterial blood sapply ef adeno-,

_}hyPOphysis in ‘ghéep by the capzllary hed nf the stalk is in a

, _'whcle agreement thh the generally accePted concept on. the hy- ;
‘. ' pophyseal portal syetem., The direction of the £low of arte~
rial blood in this systeﬁ (from infuﬁdabulum to adenohypophy~

sis) supports the thesas of neurnhcrmones transpcrt from hyyo~3

'thalamus to the adenohyponhysis on the vascular way.

On thevoppoalte, the vmews on the dralnlng of veneas bload :
from adenchypophysms are no% concluszve. ?op X){ as first
'in his theory of a pertal clrculatzon (dated back to 1930)
.suggested the concept of hypothalamopetal venous blood fldw
- from a&enohypoyhysma. Th;s concept, however, was . nat supported
® Qby rellable anatomze data by Popa hzmeelf and rejected 1ater

by several oﬁher aufhorsKX){_ Newer work conoernlng this con-

X) Popa, G. A. and U Fieldzng A portal elrculatlon fzom the
g;tuigggy to the hypcthalamus region.- Jugnat.
’ * . . . e v

- x2) Wlleckl G B., 1957.» The vascular supply of hypoﬁhysis :
. - gelebri in cabt.~ ’

Yewell, E A., 1956, The vascular 1ink between the posteu '
- rior and anterior lobes of the pltultazy gland.
~ J.Endoerinol., 14: 24,

Barnett R. 1. and R.0.Greep, 1951. The dlreetzon of flow
in blood vessels of the 1nfund1bular stalk.

Sclenc&, 113:185.

(@NF DE '\3‘3 AiL
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| eept give also 11tt1e 1n£ormat10n ) | Our findingé ih'sheep

support the aanaept of hypothalamOpetal flow of venous bﬁood
from adenahyp&physas and. demenstaate the breaklng up of the

;velns runnzng hypothalamOpetal 1nto 8 seoondary dastributing
net in ‘the area of 1niund1bulum. This coneept of hyﬁothalamc- |

-petal ilov of venous nlood from adenohypaphyszs ﬂlves rxee to

the dea of the féednback regulatlon p0531b1y exmstmng bet~
weeh CNS and adenohypuphysis, 1dea’beinp not yet a eub;eet~af
any anvestlgatlons. For these reasons our 1nvestigat10ns upon

vasoularlzatlon of hypophysls aroused & grea% 1nterest and Vl-

vid dlscu351on with several sclentlsts+> durlnﬁ my above oltedﬁ

"stay ln the Unlted States.

'This q1scuss1on, however, revealed that to suppcrt the concept

'of hypothalamOPetal flow of venous blaod from adenohypophysis,

further experlments are needed.

 Moreever there is another problem, very 1mportant, conneofed

w1th the vascularizatlon of the adenohyp0ph331s,, namely, the |

-problem of arterlal blood supply to adenohypophysis after the

stall sectlon. _Accordzng.to the investigations of Daniél and

) Landsmeer J. T.ﬁ., 1963. A survey of the analysis of hypophy— :
. seal vascularzty.- Advances in Neuroendoeri=
' nolo ¥ Un;ver81ty of 1111n01s Press - Urbana
+) Dr. .7, Clegg, Anmmal Huebandry Department Universlty af
- Californis, Davis.- :

D;. Ganong, Department of Physiology, School ﬂf MedmeinE, :
- Unlverslty of San Francisco,- '

Dr. de Groet and Dr.- B. Donovan, Department of Anatomy
LR ‘ ) Eedlcal School, Unlver61ty of San Francisco,-

(ONFHDENT&AL
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prichard®’ and supported by our (desoribed above) the adenohy-
pophysia in sheep is supplied zainly by nrtexial vesseis of the
stalk. Janiel and ;‘richardxx) were able to find massive in-
{fgotions, necromis apd rejereraiion in udemohypophysiz eafter
the stzlk zection iu cheep. These charges in adenchypophysis
afier atellk section were intcrpreted by Caniel and Prichard as
the result of the deprivation of the bleod supply to the gland.
In our experiuents none ol the 6 ewes operated cu and slnughte-
red sbout one year aftcr opcration showed Mo traces of neoxro-
sis ir adenohypophysece. ‘The proces of neerosis was aldo not
fourd iz : ewes, of vhich onc wes slau htered 2 wuolic, and the
second onc 4 weeks after the operation. Thus, on the basis of
our observed histological chenges, it seemed us that the atro-
phy of glandular tlesue in acenohypophysis and particularly the
dezeneration of delte cells adter stalk section were caused

nect by disturbances in the blood cireulation but rather by laeck
of funetionsal correlntion fcllowing the absence 0f suvztalces
troosritting tho irpulses from the Lypothalazus to the adenofhy-
pophyaie regulatin; 1ts funoction. Ihis view can be supported
also by our investigations on the blood circulatiom in hypo-
physis and statement of vascular conncetions detween its ante-
rior and posterior part. Feir these vascular sonnecotions give
possibilities of gorpensation in bleod circulstion in the adeno-

hysophysis after the operation of stelk seotion.

x) Jeniel .. and ....irichaxrd, 1957. The vascular arrange-
ments of the pisuitary gland ol sheep.-
Jaart... Sxpl.Physlol. 42:.137.

xx) Daniel, P.2. and i.i.L. I'richawd, 1957. interior pituitary
necrosis 1nt8he°p produced by section of the

Emt ¥ |
;t‘o;x;{

‘1?%&:@1. 42:433.
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"Prbspectuspfor investigaéions in the next year.

'mhé abiiity to induce. ovuiation in. rabbits by the infueion of
extracts fram the me&zan eminence shows the presence in this part
of the brgin of some sgbgtanqe_{facipr};bg;ng;gp;evto promote
| ihé,?elé&sé of gonadotropins bypthépadeﬁphypaphySis;' This phe-
’ ‘naménqﬁ.za;ses thglqu¢$£10n.as tp)whefhér, in’theApropéss'ofnpvum
ﬂ‘ ‘. "vf, ﬂ la%idn there is 6ne nﬂly'factbf~nf hypbthalami@ origin.réspana
' szble ior the release of bath FSH - and 1H, or there are two
. dxfferent factors respenSIhie fcr the rélease of each of these

;hcrmanes. Te eluciﬁate this qﬁestion we plan'”

i;*”%o contlnue our exper;ments with injebtaens pf crude éxtraets
~din order to induce avulatzon in anzmals w1th 3pontaneous ﬁvu-

latlon (ehlefly in sheep and also in gulnea pigs),

1f2w"to fractignate our aetlve oruae extraets from mediaﬁ emznen~
' ce. by chemmcal methcds and to try to 1nduﬁe ovulation by the

' f"b - ' .:use~0f purzfled fraetnons.

'ﬁoréﬁ?er we'will damage some neural'canters in the‘hypothalamus,
by electrocoagulation in sheep and ‘we will observe the effect
of these injuries upon ths funotlonlng of the adenohypophyszs.
Therefore, as it is noteé abeve, we are now working on an histo-
logical map (atlas) of the hypothalamus of sheep to be used

in eonneatxon wzth these stndles.

In addltman, according to this report, we w111 eentznue our

'warL on the vascularizatzan of the pituitary glaag in sheep.

o | | (@NF?DENT A[L o
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